Qiwllflrtfc 

(T rigonometry) 

’■Nfc f^m *ir<m ^rm ‘fsrf%» i %<m w c*m 

W5 -^m\ QlWHfilRiW 'Trigonometry' CW 33TI TORI m 

'Trigon' W ' Metry' I 'Trigon' lj]<p *t^r Wl Wl*1 ‘*Tt I3|'!}ei oj^, ' Metry' Wl I 


^it«iww ■fej# CTW?r < #^rr i stortwFT f^f& <?m « 

ifitow iw 4 e*ri *rtw *i**iR&6 «Rt RiwMfSrf^ i cwr, 

4<pf5 ’llc^s *rn 'll^jbfi »to'!>| , *i^l $i <ii < p' v llB) ^llwcii *i^ls R«ls Pffa, t<f>HK'|ji Brf»i5i c"*p^a<p°i 

t'sTTft w wm o ^ Hbt i 4 w. »il^cso«i R* ic*m af%f& nwm 

RiwmWm ^im ^iml*r imx. i ^5lt RiMWftfo* »lfi w* >*FPfi> 'spita fai?r 

5j3 Fall's | Q)C < Pl e lf^f'Sfl ^ I C°1 1 1> *1 f iM1?r R'JJ'® I Giwllfife ( Plane Trigonometry) 

<4W '5Rfc C^tH^r R)M*Mf2|fo ( Spherical Trigonometry) I <P^IR «[tM^ ’J^rlar 
■SJOT >iluM^ Sft^l 


^*ol?r c*tOT^w%it- 

> <af&*iH ^vuc^ ‘n^tt^iwr wc^o ’tmwi 

> Mf&iiM *tikm 'Q Wi 'iQuic'W v iio m i 9< i > Mu < mw > ’traw i 


> 

> 

> 

> 

> 


^3TO5*n?iwi 

2k «>l«fl|v4) Mu «»H5IWI 


n(n < 4) 4*T W*CT 


H71 


±0 


k « sibim < mk > «iraw i 




b-i etilftfa* « G| <^H 

c*m Qic4»i c ifviR><i« ^fm xy >wc*i *1?^ w*f w 

TOST ^ 44>»lfcl WW mT ror I C^flw 0 f^JFs w Wt?r (ffcff bO) CT 

ol^fb *i*ic<pK vo|c^ (Quadrant) ^JT I 

OX C^IT $\\>\$ Ptc^ ( ZXOY ^ 

SW^r t?^v»N (First quadrant) ^ ^<p5,\»Ic<i ^ficvo R'Slfi (ZyQA rf ) , 





ivsi 


(ZXOY) <aw Fj# {AY OX) W^li't?)' falfa, 'flfa « Fj 4 F$€ffi <Ht ^ 

(I&ifl V.i) I 

'srjlftRxp Wit "oiyilwi | j^fb itPil 4<pfi> fSiPro '55 9 T Rr'jt.'s '4 < pfi> wl*l ^.’tjj' sot 
w^i Rics»Mf»il«t'» (si<pfD uPipr ->ilc v lc ,| p '^ 9 i^ wfl» ^l«»ihiiPliir R1w;| 'ais^lci c^l*f 
Rw*il W55TI 



f^3t : br.i 

■*it*t < 1 #, oa (SR 5 ^ nfir w «# "joe'll ox % <t%t w$j*t <?iw ^tffet c<iPtc<p ^5t i ®t?r 

( Anticlockwise ) I OA ?flr 2MW OA , 4OT XOA , JjWWM TOST Wt 

SOT b^olPt «ttW Wt ’IBT W OX OY '*l<HflM 'SIIWWT XOY <3^ 90°^t 

m<P ji»ic<pM ^*i l OA sRifi5 iy<p$ Rev R>^. ’acs '*Pl*T OA 2 XOA^ c^WfD ^«ic<pKl 

oa stffir ox ^ IS* R^vs ox' «i<n(iw <?m xox' 

>»w b iwM ^t 1 $ *i»ic<pH I OA #)tW •s«jffsc v l ’aca $<p «ilc?ta ®is^Iot 'qlc/i OX 
^5*»t*T C^ltFfa v lEwH ^ ’»wits>H ^t W -»wcs>H I 

erjifSifew c^tm^ftcwrr^ 9M*iww < ’Pfe^5?rMf5?r wifJiffc* « QiwwfSi^ 

w CTtCTt *ir^r ^ 1 oa wi?r^i%'w ft? c#r 

^CST XOA , m, W*Ft XOA, C^tFtsT *@m Flit »WM>M Wfrft ^5W 1 ^ ^bt?r 

wr QiwMftfeoa «a <jw <?m w’ttrai fog wr erjlftfeo® W w^tFtst cfst c#t 
w'ttwtw^m 

cm «iift 'si^h xox BfjiPiR>cv» cm <K ®1 sflj Wf ^?t ^It, I3|WW(5|R»C'® xox 

c^Ftm *i®>n*t ^ wr 1 



V-ya : 

OA ?I%5P (fsaj v.b) ^ifel >jR«lR tiRl 04 ijftf ^1?lt 

Rftsjl D^lt’l s^jj c < pH-'i^rc < p «IW C^H Ivilw RwiI <pcsR I j d®sI" c<pIg*iI sRig<p nIws ■‘flklfl 
R’i^l'o Rt<p (Anticlockwise) x|jilc«i ^PljJ c < pHc < p t )»iN < p ( Positive ) C^t't'W^T ifl[^c<?lc'il sRic^ 
*iRhi 4>fGlsJ Rc<p (i Clockwise ) ^ici c^Hc'P s HI'9|<p ((Negative) c<pH <j»iI I 
^i$, sTtME^rr tsiCTr ■^rr tot *hF5ff *i fern 90° wm ^ b?r b^w 

i 360° « 450 ° <srt ■siwt «*im®re c^Mf& b^ b^ic»i$ «rm^ i <4*$®ic4 «hi^fp 
C^ e|?f'5JH180° « 270° 90° C«tW 180° ^ WJT «tm®T 

am 270° « 360° as w «im*r 8*f b^$u*i «im^ i arasft •wm* c^iir -90° 

(SFP 0° W«m*8$^rc*f, -180° -90° <4BrsK«IT'«n>'^lC»1, -270° -180° <4?T 

'STC*rr b^tflPl « -360° (X&P -270°^ ■SIWT ‘5OT b*T b^M 180° « 360° 4?r 

CTC4IMI ^ftw XOT GWfa am 90° « 270° aiff^ CTWlMl <3fN^W *jftw For 

C?PtlW (ffcSTV.h) ^lfT ! R^RM^I 

flat : b-.b mffcar zaoAi b^rb^it*!, z^o^^r^tpf, Z4a4 3 «^'^^amz4cy 4 8$ 

b'g\6|c , 1 ' 3 l < ^h <PCfl I 

4Wb I (0 430° « 07) 545° MMUCilil WH b'j'oltfl Rr% W I 
430° = 360° + 70° = 4 x 90° + 70° 

430° *h^ <? m am 4 430° cwlft 

^®t^"^<rl?r W*C C<PlC*ll Splits 4 a|«q»^|$ Ji«j4 ’jsls 70° ^.COC^, (fsar : V.^) I 

^5lt 430° C^r=tf& b'ST b^lPl ^<H(H 4>M I 



00 545° = 540° + 5° = 6 X 90° + 5° 

545° C^ 1 *tfi> *i»iN<p am 6 R 5 ^ 7 ■ / t*ic < pH ^C*W ’^a'sa I 545° 

^fifa R^vft c^rr 6TOH^t apHtii ^pr ^ «mdw *fir 

' s ll4'0 ^ J 1»)(. < Pl&‘ls CbCfl 5° C<lf*l *JJIC'S ^G^M. (fbar : V.O) I 
545° C^I*tf& ^st¥ b^lG’l 1 



$CD\ 35 ] ’iRvO 





* I (/) - 520° 'a (//) -750° C^tW ^ ^ I 

(i)-520° = -450° -70° = -5x90° -70° 

— 520° ^‘IN^ c<pM I — 520° WMfiJ & vS tf;| Wl t<p|t*il *iR|w 

^csr <*fp$ «hm ijff >iviww 90° iw 70° usr ^§t?r (Bar : v.8) i 

■»jj®*iK, -540° ^>'s1j) o^lc’l «i^n|»i <p*w I 



y 


fS<4| : V.8 

(h)- 750° = -720° -30° =-8x90° -30° 

-750°(^^^ttwc4^ (8 >inc^l c 1) ^ifcr *l?r Bn?? ?re 

30° *Jf)C'S CS, (Bill \r.(t) I 
.-.-750° C*Hfi>* I 



Y 

I5« : \r.(t 


^T: -100° -365° -720° ' « 1320° C<FM b^lPl «||^, BamBr%^?r I 






i«8 


'Bto'os Tipi'S 


V-8 I C^n^VlIC’W 

t<p|(.*ll C^ICHsI -siH^It v lR*lH M«l ?Tf*[t*l e l'5 ^ (Unit) <u*q*Jj| ^It ^ : 

(i) <j|o^»i<p , I F *}% (i Sexagesimal System) 'Q 
($) v Nfo (Circular System ) I 

(i) <j|ls^i4 »iwiw c^n *ira»iic‘fo m w\ <s$ *Nfcc®- ^ 

W4M TT 90° 90 'oltfl 4>W iWffcffr (1° = One degree) *raT5?ri 

iW W(1& 60 '5ffl^ s tsr s|l&aMC4 ^ (1' = One Minute) W <£& fS|ffl>W 60 

sfa^BWe* iq<p (1" = One Secound) «RIT I 

^c,, 60 * (fro) = r (RiPffi) 

60' = r (f®®) 

90° (fe®) = 1 I 

WRI3 ^ csfejili WRt i*i<pI<i I 

: C^fM ^5<T ^ORftfsT ?TCR 5H £ ^CSST CT C^H ^PBT CWtW ^ MfoilM 
c^K <ic®i l 



ffcar pqr ^ssc^a o, op = r >w?ni^^r^immp0 i pq o cs 

Z POQ I W <& IWiT «1&*IH I *$\\ZPOQ ^ <yf$>?lM I 

(*) ^ft ¥ rn Mpb?JM (Radian) < #*IIC 5 W m?$ I 

<#srt « «I5 >?ih -#^1^ fafora ®rj ftcijitf aPs«si>)^ -=#sn 

^wHtarami 

Srffcwt i : C < JC < PlC'll >£j» ^C'SS ’iftfa 'Q 'oiyll'S ^1»ll»i I 

Sfott : Wsrife, W, $««M O I P <3 ^TPTf< R 

<*W. ^Qvoil p 'Q r (f53I : b-. 4 !) I 4’*R ^9,'SS ^sfiJw n (n > 1) ^l*ll'l '5tE$t 

pTOvSf <p!s I C'PC'JJfl fas*® Raja'll C*lH <PSC®1 •gjtf'SSI ^'atD'8 n ^1*11*1 y #IC s l R'©>$ I S'®*! 

^gq Ro^ R^jjJotI v W~Hsl <pR I 

TO 0B5FF n ^?tFF <HiRPl«3 ppR ^5^ '5)#rf^5 ^?T (^W ABCD. « 

■^y'ss abed. ) I 

AOAB <A^KA Oab ^*f, W, ZAOB ZaOb C^l«f] «W ^5?r 

SC®1 <1^. > R 4 1 J] (,<pH»J(.»i| >>1*1 H 1 



b«ff 


AB OA OB R 
ab oa ob r 


BC R CD 
be r' cd 


r 


. AB BC CD 
ab be cd 
AB + BC + CD + 
ab + bc + cd + .... 


R 

r 

R+R+R+ 



n AB,BC,CD. C^TTm^ 'spoM ^5 ^ 

^c'ss dfei.l'G TjM 1 

^5<m. 


AB + BC+CD+ «^5it^5?r , iRP 

<G^ab+bc+cd + « '££j's*i ’tfsf*)' p 

P_2R 
p 2 r 

—=^~ 

2 R 2 r 

^'es ^JPT ^e'es ^JPT 

.‘. C<IG < Plt*ll ^fU 8 <1)|(.^ v =l^ v 1l's »i»iH I (aHaiiPl'o) 

2(fe®t(b) : 

*wj : b I mwIciI ^c’ss aftft *0 < ulc j m 'si^l'o ' 5 R 3 tsrt »i»il'i 'Q i 4 35 

n (a$) w 2pm w ^?r i it <£&& 'sp^pt ^ mftpp 2pm -5# <fppfc 'stsfft' 

<STC’fft8tpPF?P?lJT (ji =3-1415926535897932 ) I 

WI * : ^TPftim m mfw ^pr"Pfe 71 71 =3-1416 ^ ^1 <pH©5lfc« 

-HNWI 71 ' 5 JH w 5 H*tf*fa I mfw ■'pfe 3,C*K^ I 71 <*R1 ' 5 ff i T <U<l^,lfl <P*ll 

cjic^$ ^ ' s rT 5 ^ i S'QCfls atw w cmrm»n^ji v ta<i'sl mr 

•5 51 wi TO iHfts* ltf*l *Pfe jt ^ ' S IH 3-1416 <u<rIsi ^TT I 

4jmi< v ^?r, 2nr i 

2tf%^T b liRf '0|lOTlt<P '0||»«| Wtft, 

afaft 
am 


35^?tJt 7i 





■^t, = n x 

= n x 2r RJPT = 2 r ] 

= 2 ji r 

;. r 2jtr I 

S|ft®T * : -^Sif C^stCTt WfiT 'Q*BT <We <W £ 


abc ^rajf <w o ob i p ^rajt^i?r l J B 

'srj f^i wr bp ^s<r <*ppf& m <*pr zpob ^tbst 

i£R# C^PTje. C^H I fit* : v.v 

zpob, m bp.^ >i>ii^ v ii('© 4 i 
'srfa, ewe; zpob oo m bp i 
SlftwT® : MlfcilM <W liRsft (W I 

Rt*W Pl$IH : 0 wfW ^5C ^ ZP05 wf&tlM (W I « <Mtfs CT, 

ZPOB 4^fi> S<I <W I 

w 5 r : 05 c«m*l?r (^ite%) 's’m 0^ i 

Wf : /''T~~'\ 

OA ®nr ^(•'es v lfiiPi<. < p A Pr'jc'o C^T^T I f /\ 

m ab = I Q lx L 

55 = r [ ZPOB = <SST Mf&ilH] ^ '■ 

ZPOB m PB 
ZAOB ~m AB 


[Bill : v.«& 


rfipl DD „ 

ZPOB = x ZAOB = — x ^WW[0yl ■?umtfiSFR OB ^ ^t?T ®re] 

AB m 


— WWl 

n 

c<ic^g »wc<pH 'Q tt §5<p fc'iw.’j ZPOB <4<pfl> £41*1 I (d^lPta) 



Stomas tipi's 




\r-<t c^lds ’’iGtoM 

TOSf : ^§t?T ( Circular System) '51#^, Ml&TiM <ilTOF <3TOTT <3TOt? r ’if^TtTOF W ^H?T 


v l9 J lM ( Circular measure ) W TO I 

TOT ^f?T, ZMON CTOTTOtf C^W ^I?T <#TOr 

wj tot i o fr*it«p c^g tot 04 = r TOgtf fror <*&$ 

«I'«P'1 <pffj | 

OM'QON TOITOT A 'SB Rijc,w CTO <*^1 ^ofTOT 

ABm m\ ^tjf c*w; cror zaob i TOgtf r to tor TOgtf to$ 

i£)<PC<P TO® TO^) I 

^sfTOT, Z^OP = l Ml^JlH I 



AB= s. 

srt^wT2tt|^ll§l, 

ZMON_ _ TOT AB _ TOT AB _s 
ZAOP ~mAP~ TO^R' OA - r 

:. ZMON = -* ZAOP 
r 



= -xl Wpb?lH = - Cdf&TlH I 
r r 

:. zmon to ^§t?r - , cTOtro crotfi> c^pg tot to* r ^omr 4 to 'j#pw 

r 

^C5 s v lERH TOT *tf^o 'TOT I 


8 I r ^mtrf?T (STOTT ^5 s tTOfrfT C^TTOTT TOT CTOg 6 CTOT TOTO s = rQ 

TOT I 


P 



'Sco'oa «if2^o-k,'sr-io^r 



vStD'OS 


i«tr 


^ O C4tjRPr$ ABC ^53 OB = r W, m AB = s w <w 
AB mW^ ! 1^(^ 5, g^Zv4O5 = 0 c I WfW^W, s = rQ I 

w 3 r : o oa~a\ob <ji»ii< t^or ABC b 

w ob <4$ ^jh f^Fr£ bp m cm abc ^s?t p cm w i 

0,PCTt*t 3 I#l 


Wf : '8|«<H ^^ICsl ZPOB = l c 

j ms\ wtft, c<piwi ^si>m m\ cw; c*m £ fSFtptiT awi^'iif'®^ i 

m AB _ ZAOB 
" m PB ~ ZPOB 

_ e c 

= — 

r ‘S < p < p r 


^ — =0 

r 

:. s = rQ. [SP#fco] 

v-*> w(^iiH (^€fa) 'il^nn'W >i«i4 

afasn o (fea v.^) 4 ?tm(^m (^n^^m'srwratt, 

2 

l — ?rapm 

n 

7 

'5f4r, r = — jihww i [i c^tesiM = i c ] 

71 


.•. i = 




71 ^ 

c 

f 180 l 

>srcU c = 

\18oJ 


< 71 ) 


«r^%r : 


71 


(/) 90° = 1 = — cdfeiiH = 

2 


^7t V 




180° =2 >wc<m = 7t caf^?rR7i c . 

(z7) d° « i? c ^pr 



StD'3*| 


'stfft, Dx = R 

180 

- DR 
^t, = — . 

180 71 


« (W?If : 


(0 l°= — 

U80 


(ii) 30°=[30x— | =[ — 

l 180 J 6 


(Hi) 45° = 45 x 


(iv) 60° = 60 x 


(v) 90°= 90 x 


(v0 180°= 180x 


(v») 360 =|^360 x^-J = (2n ) 

w wlfejih ( c ) ?ff<rijm1*NT^r*iti w^(G#?rt^2iito^c?rc«i) 

1°=— , 30° = — , 45° = — , 60° = — , 90° = — , 180° = 71 , 360° = 2n $®#rl 
180 6 4 3 2 


**>.l^-j =0-01745 c *j,M ’t^S) 

/ 1 cnY 

V =\ =57-29578 c C 5 ^ ^tlF *tfs) = 57°17'44-8r. 

V 11 7 

^c’pwi 7T ^ »)l*i 3-1416 < p$il I 

* : %5<T ?WS wm?r 71 ^PT (k — 3-1416) *1% 

<u<i^.ls "Ml ?.c<i I 7i (fl?r 'oihjj »)h s.c°i 5'Q(.«q ^<1*0^ W ^1115 I^Nc'o ^.cq I 

Sntesl‘1 va I 

(/) 30° 12' 36" ^AlWJWfWl 


(ii) — sPPM^STI 
13 



Staves *|f*Ts 




(i) 30°12'36* = 30° f 12— ) =30°[l2- 

60 J l 5 


= 30^-1 = 30 ^- J™ 
\ 5x60 J i, 100 J U00 

3021 n r , T n c 

= x ttlteilH v 1 = 

100 180 180 


3 02 for 
18000 


= •5273 (am) 


30°12'36 1 ’ = -5273 c (31?I) 

.... 3ti 3n 180 ~~ f 1C 180 
(ll) — = — x TEla vl = 

13 13 n L n 

540 

= TEW 


= 41°32'18-46\ 

3ti 

/. — = 41°32' 18.46" 

13 


8 I Rrqpera Fo'if^ c^lcls 3:4:5 ; £4l 4 1 »ih <p\o ? 

: *#, c*H Ifc-rfl? 3x c , 4x c 'Q 5x c l 
3x c + Ax c +5x c =n c [Qi^fi Rh CTtPBr 2 % c ] 

^T, \2x c =7i c 

_ 71 

^ x = i2 


c ricY 7i 


3x c = — = - =- 


4 7 4 


471 Y (% Y 71 


Ax - — — = - =- 


37 3 


Sr-.r*!.^ 


12 7 12 


7C 7t 5rt 
4’ 3 ’12 



'Ec&'Ofi «tf^® 




bM»l 1 • 75 fawififem <W W5 40 ? 

TrattK: r fir&mi 

.-. ■frTOjT < lfaft= 2%r fsfStsr (n =3-1416) 

'°iNsl wtll'i bl^lfD <ns»<ils , «i5ic*i '©Id -'wM <P(.s I 

.'. 40 \slii ol<plf5s C*Ili> '=(I^g»l« *5 ?^ = 40x2ji r 1*T. 

= 8 On: r ffium 

.•. a^JW, 80itr = 1750 [i = 1000 t^m] 

1750 1750 

^t, r = = 

80lt 80x3 1416 

= 6-963 f%fir(sm)l 

IBs* : bl4>|{5 <uM4 6 • 963 fifem (am) I 

«» i 6440 fawift&M i urn « wwi^ c^pc^ 2 ° 


= r = 6440 fa.fir. 

^t%c^^i^c5me=2° =2x^ 


= — MlfeilH I 
90 

71 

s = "FtC 9 !^ 'Q erNh^fi = rQ = 6440 x — f^.fsr. 

9 

= 224 • 8 (am) 

^ : 224 • 8 fa.fa. (am) i 


SuteiH °i i C4iwi <ui>ii4 7 OT.fir. i 1 1 ot.^t. iw af^na 


: qft, viffC 
'sWwtft, s = rQ 


1 f. 


5 _ llc^r.R 
r 7 c^f.R 


95 = 7 OT.ft. A5 = 1 1 OT.fa. I A5 

A 



= i-57ca1%?iH(am) 

^ : 1-57 wl^iiH (am) i 


c 


11 





>8* 


>|1$C<K*1 K® *IW 10 CaC4C* ^BFta 'SlRx^vi I aR Wlfc Camg 
28° C4>H tSaajl 'Pcs i4a^ ^'8S aita 180 [wls aa, 'aw ^^. J ik*ifi , ll'®c<i' > i f»(4?l am I 
aa mta : aft, i4aata abc^p sa b ft^ caw arair a^ca io c?iw& aca aftfta ^aa a R'gM ^ca i 


^C®T AB maftt^aa^wg^Wia ZAOB = 28° 



180 


= 1471 ftiBia 

= i4x3-i4i6fafta(am) 
= 43-98ftr5ia(am) 


43*98 

.-. ^iwa aftwt — ftfta/caw® = 4-398 ftfta/caw^ 

= 4.4 fafta/caw^ (am) 

: 4 • 4 fafra/caw®' (am) 


vBii^sH b i 540 ftmatfafta tjcs (fl'pfD IV’jc'o elk'll aiafts i' wh (§aa*j' <pta i aw^lTR S^voi ftaa 
ami 


^mtam : awa#, AB arnica aiaft*^ A caw 540 ftr.fir. o amKsft T wia^aa^ 


a*ca i rnmw AO=r= armft = 540 ft*.fir. 


ca^wn AOB = T 


r j_^ 

k60 j 


— — — cafeatai 
60x180 


ammsa Sn>'®i a* ^ta = s ft*.fa. 


'ataafwlfa, 

s = r6 = 540 x — — — ft*.ftr. 

60x180 

7x3-1416 - ~ 

= w.Ta (am) 

20 

= l-l fttfa. (am) i 
^a : amnsftafcmmt i • l ftfir. (am) at 1 100 ftfta (am) i 






b8« 


•qjj|*|^C«ll5{] <U^tfT W >!^>IJhJt»l)?l 7PW5T fak I CTO 71 *SRT '=tl^ 'SJH TTlfw 
*l4« 4J4*W ’FsT (JE =3-1416) I 
b I (*F) I Ml&fllM 2Wt^?r : 

0) 75°30' (h) 55°54'53" (iff) 33°22'ir 

i i («0 1 Ifcto sPFW^sr : 

Qjp 

(/) — («) 1-3177 Cflf&UH (hi) 0-9759 C^feaR 


* i (rsre’f « i#?r ^ttasw d° *R C a^n wr ^c*t, srh w ct 

D _ R 

m~n' 

« i wtia 2 3 c^r.fSr. ^r, sms 'a^ -sir -m ^r *nfe fafa 

toi 

si «ttfe?r mt?r ^jpt 0 • 84 fttm <4^mifi> afa wtw 6 ri?t ^jst i >ifoi<w fafa 
wi 

<? I C^tCTt fa^cera fvb-ifiJsq ^^il's 2:5:3. p's*) <3 ^'s»i C4IM< ^#?T 'SIR w ? 

'b i c^n^rT rtojt i?mf& ’psR i 

«(^i in aftnM 4V6 ? 


^i 6440 fa.fa. i « ■slam c^g 5° urn « bSaicw 

tr i ^jmr< 6440 fr.fir. i c^rpf « cs^Rt ^%r cwg lo°6 , 3 ,r c*m ^c?r i 

c.o-q»ii<p 's (renter ? 

bl »ftC5>T K® ^BRsfiJ °K% 1 1 C> IWCtb >5^ ^5R «lf&$»l ^BT I '5Rfr <?Fp 

30° c^ffi w ^jpf 201 I*u5ls ^ir, ^wHIwui ’iR>c<H ? 

bo i 6440 f^.ft. i 32" 

"W ? 

bb i wm 9-30 tRrsrf^ 'si^m ^fl>r « ^iUw *@$5 <rshff spm ^ i 


PRCW : iW ^IfT 


360‘ 


60 

■$f&m W^IR I 1 5 + 2 - 

l 2 , 


= 6° <?m ^bt i 9-30 1>m a'ER ^fcr « ftftcfci 

at 17- a*n 
2 


b^i awa’fcm 6 l^.fir. <Rca c*fto5 36 www >siR>*»i 

60° CT 5 f s i'^a^'^ s sn ^ces i 

b« i 750 R»t <i ilf»)'i5l«i R r »jt'o cflcil 8' i ’ikl'{?ri>«i 5co>oi f»T4?r^5r i 





'SiO'sjq *lt^5 




sin6 = -?3- 


COS0 = 


3 

VlO 

1 

VTo 


®f?r 1 

cote =— * — = - 


cosz»e0 = 


'siRi'oer Vl 0 


sec 9 .-Ste..j®.Vio 

^ 1 


Wfa : '^•Rk'ss c < Pk r il «lk < P r il sine, cosine, tangent, secant, cosecant, 

cotangent ^ Rit<pMl»ifo<p t<p|c*il 


: ABC »hc<p| 3] Qi^st W sin6 = —?= I 'srj 


F?T W I 



sine 0 = sin 0, cosine 0 = cos 0, tangent 0 = tan 0, 

secant 0 = sec 0, cosecant 0 = cosec 0, cotangent 0 = cot 0 

(<l) 4$ Wt ^TTSRrr C^FtRsT W RlMWftRxF fs^jf I OT'SRJ'ilRlCHil C^IMfDfl 

afw Rf 'SIM 'SR^R ( Standard position) WRT ^SRRT I WW \bHftc«F '5|#t 

*rt^f x -'swrs 'jfiR ?iRr <mm$ «fl?r «prr Rfear m i e c* ^mr 

Q|C4>l‘lfv|R»^ C4l c 1 R.JIIM R«Ml ■^'51#^ 9 *|R>11 C 1 %im W SfRW ^ I 

X'OX CRT TOY (SIR, y O Rr ^iR^I 

OA x OX ^ Roll's Rw (anticlockwise) OA 

'SRttlW e <RRf^flj['^k?k^(Rarb-.l>8) I 

OX (& e <R5fc*R 'sflfRn? (initial side) >*Rl OA (S dlS<Wl* (terminal side) ^®lt^ri OA a#F 
Rl^T^I?! O R^['f®*J' P{x,y) OX R^HR y,OY 0*1^ 

x <*W. ZOQP '3TSTCR5M (fgar tr.i 8) I 

^5jR ^tfcsMFR ^JT 'S|*RI« 'srf^sr = \OP\ = r = ^Jx 2 +y 2 I CT CTlCTt O^fT W 

Rk^HRlR^ 'SR'1l'fi>Rk kt< : * y 

. Q y A 

sin0 = — = — t\ 


COS0 = 


pfcy). 


O * Q X 


fS3t : V-.i8 


«p*il- , £to'ss ^if'R-^'sr- io'sr 






vStD'OS *lf^8 


2)8^ 


tan 0 = 


sec 0 = 
cosec 0 = 


= Z 

^ X 

= r_ 

^ JC 

qfow = r_ 
®rq y 


[x^O] 

[x*0] 

\y* O] 


COt0 = — = - [y * 0] 

y 

«r¥%r i i p o 1 %^ wm r = | op | > o w sin 0 « cos 0 wrat 'spfas I O/i 
a: -'=hc'R»'S $II<pg®i y = 0 W*TT cosec 0 <3 cot 0 ^Plt^S'RTI 

OA Sflfe^ ^ ^ «fPPJ 5 T jc = 0 ^ ^ C’PTC'tjT W sec 0 « tan 0 

>n'?B 9 ifii's ^?r »ff i 

^1 2Hfe<P OA (iRT^ s l?r P( x >y) 1^*3,’%^' ^IJ c<pkll P\(x\,y^) (f53f bOffC^P) « 

ftar V.iff (*»0)l P(x,y) « P x (x x ,y x ) f^jW xWAK! $*liT PM « P X M X 


A OPM « AOi>M, I 


Y 



'5f#5, 


1 x 1 


IzJ 


OP 

r 

\x x 


^1 


O/J 

n 


<iKtE*T, OP = r, 0 /} = r, , x 'G Xj y « y x 


4<P$. I 



Z = A^Z = A 

r r x r r x 


sin 0 = Z = A 
r r x 

cos0 = £ = i 
r r x 

tan 0 = ^ = A | 

X Xy 



i5co'®s 


h8«l 


T(& 2ft%F #tT OA ^?T 

MB's P aRriS 1 ^ Pl'&l <PCfl *ff I 

*W%T'Sl 0 af^o 'SfM ^ sn^s ^ 

04 sw^r b^ic^i «n^F ^ e = zm4 ^ (Bar v-.i^) i a* 

^c® mwiwi i^x p(x,y) %?r ai<R p c«f^ ox ^ 
pm om = x, pm = y w op=r *rer 

«j4<l'®l «HCTlb-ll«| C*F) « (*T) <Pfc® 0 's^o'sjjsfla ^IR ’It'SHT m I 

(*D RiwMftte* ®rg^*lCTia >\*»\4 

Rrc«wftR><f> ■siwr csiff «ii»mi <w <?r, 

qfo'flSt l _ l 



sin0 = — ^ — , cosec0 = 

W®?5f 




'aifo^et 


sin0 


sin0 = 


1 



cosec0 


cosec0 = 


sin0 


cos0 




«l(vs^8t 


cos0 = 


4 < p$'»lc<i ) tan0 = 


sec0 


sec0 = 


<W sec© = 




cos0 


'Slf^St 


COS0 


COt0 = 


cot0 tan0 

b-b* QlWMfofo* ^Bf «IColM^ (Identities) 

(i) sin 2 0 +cos 2 0 =1 

: v Ht‘1fl fbtfl C’^'^RIT <?#, 

cos0 = — 


sin0 = 


®r? 


'SliVo^ 


X 

r 

= y_ 

r 


^ p 


2 2 
XT+jT 


x 2 


sin 2 0 +cos 2 0 =-=- + ■ 2 
r r 


* 2 + /_r 2 

2 ~ 2 ~ 1 

r r 


>x 


:. sin 2 0 +cos 2 0 =1 (2^#^s) I 

(0 sin 2 0 =l-cos 2 0 ^T, cos 2 0 =l-sin 2 0 



SiO'OS «lf^ 


i8V 


(ii) l + tan 2 0 =sec 2 0 ^f, sec 2 0 -1 = tan 2 0 

(iii) l + cot 2 0 =cosec 2 0 cosec 2 © -1 = cot 2 © 


: SfSlH 'TO C*T, (Bons ■'iKIwj) : 

(i) see 2 © -tan 2 0 =1 

(ii) cosec 2 © -cot 2 0 =1 


Pm Pear (Par b-.bb-) ^®%r X'OX TO* Y'OY 'iff! TOT TOP (Quadrant) 
■*&&& X07 70X' (OTT^N) X'OF (TO5^$M) TO* 7'QX (8<f 5^t) 

^\^m\ 



15^ bOb* 

ox c?te^ TOP?rPir o^ , R’lD'o Pc^ ^tc-isi to°t oa to sfifs^TOSjero 

>j<uivh #ir oa to mwiwi P(x,y) P$i 
| OP\-r I dlfe<p flPj O^ TO* P P’gsT RR>^ D'g'slt’l '°i^t! > lc*is ' 3 TCS S T ^C»T x « y TO P^ ’’ifiH'O'i 
^rPsf r nviwi 


OA J 
rs 


SJIC^, X^y ^ '5IH *HT^ 

I OA x <*11^ 4^<^lfE> y *Hvqi<p I 


d^icH 


f v\ 

( ,\ 

( sin© = — 

TO*, cos ec 

cos ec© = — 

l r) 


l yJ 


N3|r|vHvS 


I o^lc’1 P ^jer x 'Q WllE 

f -a ^ 


tan 


tanG = 






-x 


z" 

X) 


'Q cot 


cot© 


V 


-y y 


— I 'SRI »l<flh!»1^ I b^ltfl 




®bb'0< stf'I'O 


i8i 


OA ■#D?T P i^r ^ x *R1^ <^tf& y *MI^<P im cos 

^sec0 =-l *Rtf^ RlW'l e lfal'®<l> 'soft's «H1 ^f | 


f x'' 

COS0 = — 


V 


r) 




sec 


xj 


^IttliT, x MWlMl y 45T -SIH ^ cos ec 


r > 


( x\ 

cos ecQ = — 

<W cot 

cot0 =- 

y) 


l y) 


y -'STOW MW1MI x <£® W{ ^ I ^51$ y sec 


sec0 = 




x) 




tan 

( V s ) 

tan0 = — 

Gift's m\ 

sin 

fsin0 = — 1 

( x\ 

<W COS COS0 = — 


V xj 



l r) 

l r) 


^sulfa's ^TR^ICS. I 

fc B lBr® ^ItsJM Pic»j{) Bm (fi>3[ V.iSi.) CHICHI *Wl I &0 MWIWI Stl^r 

flftlfl '#!«■«*]£■« 'iB'W <f>« iBtf <^fFt?t >14*1 RlWllfaR* ^■fllOs* fc* fa<fa *m I 


^,71 D'g^M 

sine's cosec fF» *H^<p 
X' < 


O 


«?T5^M 
tan s cotsft°t\v «Rt^s 


Y 

in E'jraM 

(n^»r '°iti,’il® 


*x 


cos s sec '=^ v ll« *H^<p 


r 

Bifl : V.i& 

V.io R|C<pHfafa<P 'aid’ll'® 

ca% Riwifafa^ wt w 1 wsrar <£pnpT 


WW Zifa's 'oeq-nh ( Standard position ): 

<p|t's3lii 's(,«i O 0® *T e 1l'®|<p jc-'om , C9 'Sllfa sjFll *fC3' c!4M <p*it®i t<pMflR Zifa's 'oisti.H 

‘"ire^jt ^nir 1 





0 M WIMI C^H I 2lfw «Mt!jM ^<I?|V|H #Jf oz tflRT P(x,y) PPttC*T OP = r (>0)l 


^?r0 y 



WT 0 c^lFfil 'SIR OZ 3rflCs P Tr'ja' '^■q-s^lc'isi 

0 ^c < p| 4 l ^ OPM *1»«.<p|^ li^ef 'arf'S'^er OP = r, ^1% 

v%v ev 


Y ft v liil'» -qla 

^ Sin0 = 7 = ^^ 

X 

Cos0 - r - 

v R*i31'8 ^is 

13110 = X = >^1^0 ^1? ’ ^° J| ^ 


OM = x,Ws^ 



^ cwm RiwMfSife* ^icwi wt « w-w cg% 

3w *Hc<phlt Qi'5BfR>I^<p TRSst tif^i 


0° 4^90° 

0° wwi t4|«hIi 5lf*tr ox , °i(.' 5 Pfi «*l?r **ttw I i«akP(x,o) iW r = op = x 
V 0 

SinO 0 = r =7 = 0 



5 covofl ^0 




90° C^WfT CTOI #1) Oy'sosjT sftW I ^KP(0,y)^r = OP = y 

Sin 90° = ^ = y = 1 

Cos 90° = 7=7=0. 


^ (?t^ c’^ttirm, c*iwimi 0 wield «hj RiwnfSifo* i 

(» Sin 2 0 + Cos 2 0 = 1 

$m-. Sin0 = ^ , Cos0 = “ , r 1 = x 2 + y 2 



(8) | sin0 1 < 1 , | Cos0 1 < 1 
sm : Sin 2 0 + Cos 2 0 = 1 
Sin 2 0 < 1, Cos 2 0 < 1. 

| sin0 1 < 1 s | Cos0 1 < 1 

«t) 































Stfc'Sfl Sff'fe 


f 4 

e o < 0 < — ^ cos 6 = - 'srpr QiwmW* ^ir 

V 2 J 5 

f^fsrwi 


^IWR: 


‘?J < Rl'fl ‘PCS I 


«ii>ral Wlf^r, sin 2 0 +cos 2 0 =1 


^t, sin 2 0=1- cos 2 0=1-— =1 


25-16 9 

25 " 25 


9 3 

/. sin0 = ±. — = ±— 
V25 5 


OK5$ 0 ^ 0 sm b^lPl <m> W*! Rl Wl l lfS||&4> *Hl^ I 


sin0 = — 
5 


see© = 


1 _ 1 _ 5 

cos0 4 4 

5 


cosec© = 


1 _ 1 _ 5 

cos 0 3 3 

5 


POQ Qi^ 


tan0 = 


cot0 = 


PQ/OP _ 3/5 _ 3 
“ OQ/OP ~ 4/5 _ 4 

'qfo _ OQ^OP _ 4/5 _ 4 

sr^/^Fovjet PQ/OP 4/5 3 


<. n sin0 cos0 

H.U : tan0 = , cot0 = 

cos0 sin0 


'ait’ocifi sec 2 0 - tan 2 0 =1 


^t, tan 2 0 =sec 2 0 =-l= — -1= 1 = — 

UJ 16 16 


tan 2 0 =. — =- 
V 16 4 


cos ec^0 -cot 2 0 =1 











'5n>'os 


1 2 „ J 

— — i h 3 — 3 — 

4 4 4 


: i I sin 2 — cos 2 — + tan 2 —sec 2 — + cot 2 — cosec 2 — 44 '4H 4*4 I 
4 3 6 3 3 4 


I ^4 : 


. 2 ^ .71 71 2 ^ 

sin — h sin— cos — hcos — 
3 3 3 3 

. n n 

sin— + cos— 

3 3 


. 2 . 71 71 2 

sin sin — cos — i-cos — 

3 3 3 3 

. n n 
sin — cos— 

3 3 


8 : 7sin 2 0 +3 cos 2 0 =4 ^PT, tanG = -=■ 

V 3 

*l*!t4H : 7sin 2 0 +3 cos 2 0=4 

4t, 7 sin 2 0 + 3(1 - sin 2 0) = 4 [v sin 2 0 + cos 2 0 = 1] 

4t, 7 sin 2 0 +3-3 sin 2 0 = 4 
41, 4sin 2 0 =1 

41, sin 2 0 = — 

4 

'5(1414, cos 2 0 = l-sin 2 0 

-i-i 

4 


tan 2 0 


sin 2 0 

cos 2 0 


COS0 


■41, tan 2 0 = -4- 


, 1 
tan 2 0 = - 


tan‘0 = +-^ (SPllPte) I 

V 3 

tWffl 15 cos 2 0 +2sin0 =7 441 -—<0 <— 4P1 cot0 44 4T4 f4<f4 4*4 1 

2 2 

44t4R:C4S4f'5rrc5, 15 cos 2 0 +2sin0 =7 
41, 15 cos 2 0 +2sin0 = 7 [vsin 2 0 +cos 2 0 =1] 

"41, 15 - 15 siri 2 0 +2sin0 = 7 


"41, 15sin 2 0 -2sin0 -8 = 0 








^t, 15sin 2 0 -12sin0 +10sin6 -8 = 0 
■^t, (3sin0 +2)(5sin0 -4) = 0 

2 4 
sin0 = — '4T, sin0 

3 5 

sin0 iwS'SII »IM sWCTfflJ I <0 < — 

2 2 

sin0 =-— cos0 =Vl-sin 2 0 = Jl-— = — 
3 V 9 3 

sin0 =— cos0 = Vl-sin 2 0 = , 1-— = — 

5 V 25 5 


, a COS 0 3 V 5 __ . . 2 

. . cot0 = = -^- = Pr*l*T sin0 = 

sin 0 2 2 3 


cot0 _ cos ^ = -S- = — prspr sin0 = — 
sin0 4 4 5 


Rtfjj — <rr, - 
2 4 


3 6 

(i) sin(A + B) = sinAcosB+cosAsinB 
tanA - taaB 


( ii ) tan{A- B) 


1 + tanA ■ tanB 


2PIH : (i) <TT 5 TW = sin {A + B)- sin — + — = sin — = 1 

v 3 6 J 2 


7t 71 71 71 

= sinAcosB + cos AsinB = sin — cos — i-cos— sin— 

3 6 3 6 

= V3 V3 + J_ J_ = 3 + J_ = i rV3.V3 + l.l 
2 2 + 22 _ 4 + 4 _ |_ 2 ’ 2 + 2’2 

= Wff (srsrrR^o) I 


smn : (ii) = tan(A -B) = tan[ — - — 

V 3 6 



Scow 






= 


taiL4 - tan# 

1 + tanA • tan/? 


71 71 

tan tan — 

3 6 

i , n , n 
\ + tan— tan — 

3 6 



2V3 i _ s 
3 x 2 _ 3 





^t®r x A=— « 5 = — (SGTieMj 'sieswv^sw^r : 


7C 


(/) sin(A - B) = sinAcosB - cosAsinB 
(/O cos(A + B) = cosAcosB - sinAsinB 
(iii) cos(A - B) = cosAcosB + sinAsinB 


0'v) tan2B = 


2tanB 

l-tan 2 B 







n 

cos 

,. x 4 n n n 

(z) - (zz) tan — b tan — ■ tan — 

n . n 4 6 3 

cos — + sin — 

6 3 


4 371 ^ ^ 

^ I cos0 = — K < 0 < — tan0 *szn0 ^ TiK f^T ^ | 

5 2 

2 71 

o I 5 z'u4 = —r= — < A < k ^ C^UZ \ cosA tanA ^ 'SIH ? 

V5 2 

8 I OTQTTt^TI^, co&A = — ^ cos/4 <3 sinA ft^RpTS* I sinA tanA ^ ^TPT ? 

2 

<f I OTGTTf^t^, tan A = — — tanA <3 cos/1 tilths I&^RPTSj I sinA cosA , *rf*T 

12 

Prfa ^ I 

^ i : 

(0 tan A + cot A = secAcosecA 


1 + COS0 /5CC0+1 

(zz) J = cosec0 +cot0 


1 - cos© 


5CC0 - 1 


..... 1-sinA 

(m) J =secA-tanA 

V 1 + sin A 

(zv) se c 4 0 - se c 2 0 = ton 4 0 + fon 2 0 

(v) (scc0 - cos0)(coscc0 - sz'n© )(tan0 + cot0) = 1 

, .. tanQ + 5cc0 - 1 

(vz) = ton© + seed 

/an0 - see + 1 


H I ^ co sec A = — ^?T, C^TtW a > b > 0 , 2PTK C*T, tanA = . ^ 

b Va 2 -6 : 


V I ^ cos0 - 5z'n0 = -\f2sinQ 33r/©c<] CW <7T, cos0 + sinQ = V2cos0 

I tanQ =— (x*y) ^FT, xsme+ > ,cos9 ^ mM PKfl w | 
y Jtsin0 - >>cos0 

jc 2 -1 

bo I tanQ + seed = x ^T, <7T, sin0 = — 

x +1 


b b I acos0 - bsinQ = c ^*T <7T, asm0 + 6cos0 = ±^a 2 +b 2 



ScD'Ofl «lPte 




i 'srPT'f^r^ : 

. 2 ^t 2 It 2^t 2^t 

(0 sm — hcos — + ta n — + cot — 

6 4 3 6 

^ _ 2^ . 2 ^ 1 2^ 1 2 It 

( u ) 3/on 5m cot — +—se c — 

4 3 2 6 3 4 

2 7E . 2 ^ 2^ 2^ 2 It 

(in) tan 5m —tan —tan — -cos — 

4 3 6 3 4 

71 7t 

tan tan — 

, . 3 6 71 71 . 7t . 7t 

(iv) h cos — cos — I- 5m — 5m — 

i 7t 71 3 6 3 6 

1 + tan — tan — 

3 6 


1 - sm 


2 ^ 


2 7E 2 

cos — l- cos — 




X 


i . 2 ^ 2 It 2 It 

l + 5zn cosec cot 


7C 7t ^ ( 2^t 

sec tan — 


sin — tan— + 
v 3 6 ) 


4 2 2 

wf 


^ it ^ 

O<0 <- 

V 2 ) 


6 ) 


^ivs^ c#*i®r 


<p«^i , n?p ,s i1w *\^4 w iH'oi^'wte ^coi sw wt i 

b'g'Sltfl fMTSFT, 'SlM t£TC* «|^1|V4>|^ 

'q ws® *rmre ot8?it 'srfM^rm «sfc wf swor «Hrai* wh (-0) 4?r 

fStfs wr ^C4l <43 §*13 t%% 3*53 «H*H4lfw>iM y-0,y + 0 7t +0 , It —0 , 


— + 0, — -0 , 2it +0 , 2it -0 <43* nx — +0 « »x- -0 [C331CT n 33tW <43* 
2 2 2 2 


3it 


O<0 < 


It 


C4>l‘1>IVMd QlWllfSl^ 'SIlOTMl 3t35C3 I 


(-0) <3*TFt3 RlWWfill'a^ 


0<e < t) 1 


3f3 ^%tsir 3l*tr oa <43 'am(H ox c3t3 3fis3 ^ stater b^ipl 

zxoa=q ^^#i5tte^i^fif^^wz^0/ = -0 : 

br.^i) I OA 3f s H3$ 9 l3C3C3lMl p(x,y) f^l <433 p(x,y) f3^<3W OX <43'S 1 ’l3 PN 33 

<43* pn < 3 * -^s 3*313 ^st OA' c*f q cm w i ^?r qn cm\ ox <43 ^ 33 1 

p(x, y) 'ai^nji 333 o'j'ok’l x > 0, y > 0 <43* ON = x, PN = y . 


<433 AOPN « AOQN 3STC3t% filifWM ZPON = ZQON, ZONP = ZONQ <43* ON $*53 
Queers I ^53f*1iillj^W3^33l 







y 



g b^icM ^eam *srt C4# ’Wsff i ^$*m, Q l^jsr ^Wsp go, - y) i 0£W 

»1»Jt<pl3) Ol'gC'BfS C^C? ON = ^T, QN = *nj ^ OQ = '®ll«'5J | er = r (*rft) I 
'oKc®i < 3^al' '®ilc°ili>*il C*ft4 , 8 ||»mI *tl^. 


sin(-0) 


QN _ 

- y _ PN 

ttif^vger 

OQ 

r OP~ 

cos(-0 ) 

'Sfa - 

ON 

X -° N - cos0 

«i(\8>!jet 

OQ 

r OP 

tan(-0) 

m - 

QN _ 

-y _ PN _ 


ON 

r ON ~ 


<4<p$'»lc<], cos ec(-Q ) = - cos ecQ , sec(-0) = sec0, cot(-0) = -cot0. 

: ctic-piwi c^i*f 0 <*Rr*Rr®'ira®tf 


'BiKs'l- ^ : sin — — I = -sin— , cos 

l 6 6 


*0 

n 

tan 

f n} 

— 

= cos — , 

— 

4 J 

4 




. 71 

= -tan— , 
4 


cosec - 


K 


K 

J 


r ji ^ 

n 

cot 

f K ^ 


= sec—, 

— 

rij 

3 


1 6 J 


-cot 


n 


v.i« (4) I 


2 


<4^4 <3?FF C4IMfl RU4Mftf$>4 f 0 < 0 < j . 


(. < pic , ii ^ti?m sl*ii oa T5\?t ^iPt , ®wh,m ox c**ft4 ^?r R v i^l'o ^sr swsr d^'&icH 
zxoA=e c^t 4 bt i ^=m oa' ox <*ie 4 44$ftc4 ^sr 

ZXOY = — C^W^rtjfWEr OY ^-<(R CSfE4 RffciT f^4 ZYOA' - -0 C4t*t i&'s'ljj 

2 

(fi>3f : fcr.^) I 

zxoA'=-+(-e)= — -0 
2 2 





OP iW OQ P 'Q Q OX PM « QN «IHW I 


4«R A POM <3 A QON 
OP = OQ. 

.-. ON = PM ^ QN = OM 
P(x,y) 

OM=x, PM=y 
.'. ON=y, QN=x 

• • Q(y» x ) 

'stem anoq 


sinf — -0 I = — = cos0 


cost — -0 ] = — = sinG 
2 ) r 


[ 71 - | x irt 

tan 0 = — = cot0 


ZOMP = ZONQ, ZPOM = ZOQN ^ 


/ 

\ 

/ 

^Q(y>*) 


r k 

A 


CD \ 


0 

J 

X 

^ 

N M 


cosecf - — 0 I = sec0 , sec( — -0 1 = cos ecd 

1 2 J 1 2 J 


cot 0 = tan0 . 

2 J 


Y 


'SIS^T: C<4C<Plc*il C^H 0 < 0 $ 

Sn^sH-b : sinfy) = sinfy ~~ ~1 = cos^ 


f 7i i n k i n 
tan — = tan = cot— 

l 6 J l 2 3 J 3 


7t ( 7t 71 

sec — = sec 

UJ 1 2 4 


cosec- 


: 0 [ — -0 c*m (Complement Angle) I <4CTjT sine 'SPHIE* 

V 2 

cosine, tangent cotangent ^ < 7 4 fo<7 secant cosecant ^ I 


V.iO I — + 0 
^ 2 


° <e <y j i 


, Sco'os io’JT 



StfcVOSl 


*#, nftf oa 'stifB «Rfi ox c« iw ^st ^ sbbt t^ltf 

ZXOA-6 <W <flW$ '5fm« ^ Z^OX = — C^H ^ (f§3j b-Av) I WT, 

2 


zm4 = zyo,4'=0 «wzxo,4'=-+0 i 

2 

^T OA slftm <8«BT P(x,>>) C*IC<PlMl OJ' 43 '8% 0 ‘W'blM OTT 

op = oq ^i p 'Q Q f^cstw x -'5ir^ ««i?r pm « giv ^isiPri 

/. ZPOM = ZNQO = ZYOQ = 0 . 

4*R JjV|C4|^) Ql'gSr POM « gON ^fTSJOT ZPOM = ZNQO 

ZPMO = ZQNO 

^ OP = OQ = r 
:, A POM « AQON ^Rl 

/. ON = PM, QN = OM 
4*R P (jc, y) 

ON = -PM = —y 

QN = OM = x 

.-. Q Q(-y, x) 

:. I 


sin — +0 I = — = cos0 


cos — +0 =— = -— = -sin0 


7t » 1 x x , _ 

tan — 1-0 = — = — = - cot0 


M(-y,x) 

jx. q 4-e^xjpfc y) 
No M 


n tfcar b-.^© 


y y 


<£i<p^'o|c-q. 


7t | | 71 | 

cosec — +0 =sec0, sec — 1-0 =-cosec0 

1 2 J 1 2 J 


tan0 . 


431 cot — 1-0 

l 2 


: ttlWlMl C^pf 0 43W*1T 


*rrcfc i 


y. | v . f 271 ^ • f K *0 71 V3 

: sin — = sin — i — = cos — = — 

l 3 J l 2 6 J 6 2 


7i 7i i . n 1 
cos — i — =-sin — = — j= 

U 4 J 4 V2 





(57C1 | 71 TZ\ 71 1 

tan — = tan — I — = - cot — = — = 

UJ U 3j 3 V3 


: secf — I cos ec\ — } '■W cotf — | 4 sf 'SPT ^ I 
4 J l 6 J l 3 J 


b-.i8 W I (jr+6) 


o<e < 


oa ox c«n^ -spr sm i>^hm zxoa=q 

(<1^ ^alfj o^lt’l ZAO A =n c^H (f§ar : v.^8) I 

^c®r ZXOA' = (n +0) . 

OA #t|s7 'Q‘ ! W CJJC^IWI P lim OA' 4?T$*l?r Q 1^f& <?R, OP = OQ = r 

^1 

P 'Q Q 9,0a x -«n , «p« '® 9 l?r PM 'Q QN I 

A POM « A QON fiS^CM W ZOMP = ZONQ, ZPOM = ZQON 

OP - OQ - r I aw*) I 

ON = OM, QN = PM 
<4^ P (jc, y) $,c°i 
ON = -x, NQ = -y 

■ ■ Q(-z -y) 


sin(jt +0) = — — = - — = -sin0 
r r 

cos(tc +0) = — - =-— = -COS0 
r r 

tan(k +0) = — — =—= tan0 



* + > 

U 

s\P(x,y) 

n r 

Xe 

\ 



M 

A^Qi-x, - y ) ■ 

r 



br.^8 


cos ec(iz +0)= -cosec0 , sec(7t +0)=-sec0 <4^?. cot(n: +0)=cot0 . 

■jiwjs cjic4iwi c*m e enj ^wMtywi 1 

» . ■ . . f 47C ^ . ( 7t ''l .71 V3 

\ 3 J v. 3 J 3 2 

5n ) ( 71 71 1 

UJ 4J 4 V2 




Sconce 


f77ii [ 7C j n 1 

tan — = tan n +— = tan— = — =■ 

l 6 J i 6j 6 V3 


(4n ) (5 rc 1 _ /7 ji) . . „ , , 

^1W : sec — , cosed — cot — ^ ^Jt*T m*T?T W I 

l 3 J l 4 J l 6 J 


V.i8 (*f) I (tI -0 


O<0<— I 

2 J 


^.■^RRpTuftr oa 'snf^^epr ox <$m zxoa=q 
to?ti zxox'=n cth *isr ox' c^'srf^ 4iUw Pic«p 

zx'oa ' = -0 (far : \rA<t) i 

ZXOA' = n +(-0) = 7t - 0. 

OA P week'll R^3_(£I4^ OA' 0 c<ic < plc*il Pbj Pi$ C*PT OP = OQ = r 


<*m A OMP G AONQ W^T%fai^W^?R 
OP = OQ = r 
^ssKQl'g'Brqf) I 
ON = OM 
QN = PM 

4*I*T P (a:, y ) 

OM = i, PM=_y 
ON = -*, NQ=y 
.’■ Q R-*3? ttliNr Q(-x, y )• 

sin^t -d) = — = sin0 
r 

cos(jt -0) = — - =-— = -COS0 
r r 

tan(k -0) = — = -— = -tan0 

— X X 


TOJ ZOMP = ZONQ, ZPOM = ZQON 

Y 


M(-x, y) 

'"X *-0/ 

-eK>T 0 
N O 


Y 


A 

y p{x,y) 

M X 


cosec^t -0)= cosec0 , sec(7t -0 )= -see© iflW. cot(7t -0 )= -cot0 . 

■sra^j: cwfM c*m S'lQ'&a >i»i<fyc«ii i 

SlkfH-ih : sinf— =sinfic -— ' l = sin— = — 
l 3 J { 3J 3 2 

(3ji} ( n^\ 7t 1 

cos — =cos n — = —cos — = — j= 

U J 4) 4 V2 

571 ^ f 71^1 71 1 

tan — = tan n =-tan— = — =■ 

UJ l 6J 6 S 






: cos eel— 1 seel — I <4^ cotl — — — 1 


i 1 

B i’^l*i : 0 (k —0 ) c^H £lu v W" > 'lfJ 'i*®Js < p I **£]<? sine 'Q cosecant "Q <5 < p^ 

B^rRPt^ I f+% cosine, secant, tangent 'Q cotangent « R’iH'o B^RI*l4> I 


V-.itfl [— -0 

l 2 


O<0<- I 

2 J 


'=ilc®llt> r ils V.ivs (^P) 'Q V.i8 (^) <1 J<rI*I ‘'TTOTIT *H?T 


to A . fn a 
sin 0 = sin <71+ 0 

l 2 J 1 2 


sinl — -0 I = -cos0 


[37t D | j fn a )\ fn D ] . . a , . Q 

V 2 J L V 2 yj \2 J 

(to * [ ( K oYl * (n , Q 

tan 0 =tan<7T+ 0 > = tan 0 =-cot0 

i 2 J 12 J 2 ) 




cos ec 0 = -sec0 

l 2 


seel — -6 J = -cosec0 


cot 0 = tan0 

k 2 j 


c<)(.<plcil C^Ft 0 «flU> I 


V.i'bC^I (2 tt — 0 


0 <0 <- 
2 


(2tc -0) <& tFliT 9f|^f ^ (_e) 

sin(27t -0)= sin(-0) = -sin0 
cos(27t -0 )= cos(-0) = COS0 
tan(27C -0 )= tan(-0 ) = -tan0 
cosec(2n -0)= cosec(-0) = -cosec0 
sec(27t -0 )= sec(-0 ) = sec0 
IW COt(27l -0 )= COt(-0) = -COt0 
TOCT: CJJC4IHI C^T«f 0 43 W I 




StbVSd 


V.i'bWl (271 +0 ) '41-fll^^ ^o<0 <^-J 

afw (27t +e) 'sprepr ?m t>^n*i a ppm 0 c^tm « (27c +0) coKfa 

«l^1|V091^ <*PPt^FJ I 
^5{Jk 

sin(27t +0 )= sin0 , cos(27t +0 )= cos0 
tan(27C +0 )= tan0 , cosec(27t +0 )= cosec0 
sec(27t +0)=sec0, cot(27t +0)=cot0 . 




( 3n 

V.VbW) — +0 

k 2 


+0 I c<pld?i 'etn) 


< 0 < — ) 
2 


y+0 = 27i-(|-0) 

^osk Sin ( ^ +0) = Sin {2 ti - -0)} 

71 

= -sin ( 2 - 0) = -cos0 

371 

.*. sin ( ~2 +0) = -cos0 

3 71 

cos ( +6) = Cos ( ^ -0) = Sin0 

tan (^+0) = - tan (^-0) = -cot0 

'5(^C 5 t cosec( ^ +0) = -sec0 

3 71 

sec (~2 +0) = cosec 0 

, 3 71 

cot ( ~2 + 0) = -tan0 

■SW^T: (PTCPFtCTt (pm 0 ^ «ltri> I 

V.i^l ^jx^-±oj O<0<|)l 

Piojjl'ff CT c<plc*il Hac^HfiifsKP C4ICH4 <=( Y'11'S’'IJ^ fafa ^ ^TRT I 

«(t*r i : W mn aw m am 4asfi> ^?r — ar — ^a « ^ 

'si'WfD ^wi‘i i aw nxy+ol spm ‘MC'o i 



Stfcvstq sjfe^a 


qW * : n ^Jt ^ ^*110®* Wt «<im^ ^<5, sine ^11^ sine *1 cosme 
' 0 lY'tl'o cos me ^ll<PC<l 5>®ilPi I 

n Rcerlva ~$J?\ sine, tangent 'Q secant ^^l v ©’it ff il cosine , cotangent o coseean/ 4 ^Rhf'S'© 
^j<P^lc<], cosine , cotangent 'Q cotangent .sine, tangent 'Q secant 4 


_ \ 

«fW«: nx — +0 «I<H(H C^f b^ltfl C^Et WH?T % £ 2tTO ^ I'll CM 

t 2 j 


B$? *JM— ^ ftqpl'o '=(*j v llc'®{i ’jtq <wlc'» $.c<J l 


ft.g.: CStCT* CTC4IMI 


«l^ v ll'o Pl’PlSDcif 


OTQUT^CsiTl 


: sin — + 0 (FFTC'tiT W n = 9 RwtUb ^?IJT I ^5lt sin ^ cos 

v 2 J 

'srttfir, ^ 9 -y +0> i>^ic»l « iim> vct sin^B^*Ri^ppi 

f 9 k ^ 

.*. sin h0 = cos0 . 

U J 

f Qjr f Qjr A 

sin 0 «SRT CTOf 72 = 9 %®fl^ ^ 0 I W ?m qpFRr sin ^ 

2 J 2 J 

<RWI 


.*. sin^— -0 J = cos0 . 

tan^^-+0^ 4fT CTOT n = 9 Rterl'b ^?T tan cot ^ ^- + 0^ Mfa b^ltM 

tan I 


.*. tanl — +0 I = -cot0 . 


tan 0 = cot0 

2 J 


* 1 1 j jr ’ ( jr A ( \ Or r ' 

: sin ±0 , cos(ll7t ±0)tan 17— ±0 L cot (l 871 ±0), sec ±0 , 

< 2 ) v 2 ) \ 2 ) 


cosec(8it ±0 


0 





St*>vo<q 


bOtr I S*tKsM : 


Sik*H hvs I (/) sin(lO7T+0), (ii) cos 

v 3 

^1 \lL ^ ( 9ji ^ 

(i/i) tan , (iv) cot 0 'Q 

v 6 J ^ 2 J 

(v) sec -^-^-1 ^ ’STK W I 

^ 2 ) 


: (0 sin(10rc +0) = sinl 20x — + 0 


n = 20 ^ sin^2Ox-^-+0 

C^WfE? 2OT b^lC«l ^mRu© I 

.\ sin(l On: +0) = sin0 . 


.... f 197C ^ f 71 

(ll) COS = COS 071 H- — 

v 3 ) l 3 


f 7C 7t 

= cos 12x — b — 
l 2 3 


n = 12 t£W> — — 3^ b'g'oM I 

fl97E^ 71 1 

cos = cos— = — . 

I 3 J 3 2 


..... filled . (- 71 

(m) tan = tan 2 tc 

^ 6 J 1 6 


A n n 
= tan 4x 

l 2 6 


= -tan— [w = 4'S^^M] 
6 


T 971 ^ f f 9 tc 
( fv) cot 0 - — — = cots — — -0 

\ 2 ) i 2 


f 9tc 

= -cot — -0 

l 2 


= - cot 9x 0 

l 2 

= -(- tan0) 





= tanG [n = 9, 0 b^lW] 

2 


f l?7t 

(v) sec 

<. 2 


= seel — — [v sec(-0) = sec0] 


= sec 17 x — h 0 

l 2 


= cosecO \n = 17, , y 

2 


'5'ltes‘|-h8 : : 

11 1 . 101 31 5 

sin — n +cos — n +sin — % +cos — n +cos— n 
90 30 90 30 3 

11 1 101 31 5 

90 30 90 30 3 

.2271 6 . 202 186 300 

= sin + COS 71 + sin 71 + cos 71 + COS 71 

180 180 180 180 180 

22 6 . ( 22 "l ( 6 "l (_ 60 

= Sin 71 +COS 71 +Sin 71 + 71 +COS 71 + 71 +COS 271 71 

180 180 180 J l, 180 ) \ 180 

22 6 . 22 6 60 

= Sin 71 +COS 71 - Sin 71 - COS 71 +COS 71 

180 180 180 180 180 

71 

= cos — 

3 


„ 2 JI ~ 2 1371 „ 2 1671 „ 2 4771 

Cos 1 - Cos 1 - Cos 1 - Cos 

15 30 15 30 

iff I tanO = — iSPR. cos0 S ' n9 +cos (~ e ) = — 

12 sec(-0)+tan0 26 

sfllH ; tan0 = -^ cos0 *IHN<p ^QTT feT 0 c<pIc4ji l 

tan0 = — = — = ^ 

12 -12 x 

x = -12, y = —5 


r = Jx 2 +y 2 = V(-12) 2 + (-5) 2 = V144 + 25 


«i^®— ^■sr-io'sr 






= Vl69 = 13 


sin9=^ = -— 


COS0 = — — = 


-12 ^ . 1 13 

— sec0 = = 

13 cos0 12 


sin0 + cos(— 0 ) _ sin0 + cos0 
sec(-0 ) + tan0 sec0 + tan0 


[ v sin(-0 ) = cos 0 , sec(-0 ) = sec 0 ] 


5 

12 

17 

13 

13 _ 

13 

13 

5 

8 


H 

— 

12 

12 

12 


13 8 26 


: tan0 = S, — <0 <2tc 0 ? 

2 

tan0 ^ , k e ll'ii|<P ^QTH?r 0 'fffl v =s < qt^H R'oIji I 

R'Slfi tan0 = — s/3 = tan 7t -—1 

k 3 ) 


= tan 


/. 0 = 


•flrf^aWwW^il — <0 <271 . 

2 

( n 

Wfft, ra<f b'i'SlPt tan0 = -V 3 = tan 2 tc 

l 3 

571 

= tan — 

3 


/. 0 = — • tR — <0 <2k 
3 2 


0 — 'Q — . 

3 3 

( ft A 

O<0<— : 

l 2y 

sin0 + cos0 = V2 
: sin0 + cos0 = V2 
sin0 = V2-cos0 
^t, sin 2 0 =2-2V2cos0 +cos 2 0 
l-cos 2 0 =2-2V2cos0 +cos 2 0 
2cos 2 0 -2V2cos0 +1 = 0 



Scovsf] 




(/2COS0 -l) 2 =0 
a/2cos0-1 = O 

COS0 = —1= = cos — 
V2 4 



4 


: 0 <0 < 2k 


sin 2 0 -cos 2 0 =cos0 


*t*ihh : (i) sin 2 0 -cos 2 0 = cos0 
^t, l-cos 2 0 -cos 2 0 =cos0 
^t, 1-2 cos 2 0 -cos0 =0 
^t, 2cos 2 0 +cos0 -1 = 0 
^t, (2cos0 -l)(cos0 + 1) = 0 

2cos0-l = O cos0+l = O 


, COS0 = — COS0 = -1 
2 


COS0 = COS — COS0 = COS7C 

3 

. r. n 

.. 0 = — , n . 

3 

0 < 0 < 2tc C>) ®«?| *IH SWOTlT I 

f*rc%?ratqR : 0 = — , ji . 

3j 

■m : 2(SinQ CosQ + 43) = j3CosQ + 4 Sind W (?PllCT 0< 0< 2n 




i I sinA = -}= sin2A ^ ^Jf*T W ? 

42 


w 




42 


«f. 1 


-300° ? 

gtst^r 



— 

2 

■*r. 42 


*r. 




Stfc'Sfl 




vs I sin0 + cos0 = 1 0 vfl?T ilM 

0 ° 

ii 30° 
lii 90° 

PlGDS Whlb ? 

i *r. ii 

«t. i « ii ^r. i « 

8. vsHcafi f53f «iyilc5i A 

,. x „ 4 

(l) tan0 = j 

5 

(ii) sin0 = j 

2 9 

(iii) cos 0 = 

Rcm G^hfU 

'ty i « i i («fl i « i i i (*t) i i « iii (^) i , i i « i i i 

PlC&S iSciflil wiIg^IC^ <? •R'S vl# : 

c 




_ 26 
— 

a 

* c 2 + 6 2 


* ^ 
6 


ab 

fc. tanB ? 

a 


*f. 


2 j 2 
<3 —0 

a 


i ■*rt s Tf^ 4 ?r^ 3 r = 

(i) sin 77t (ii) cos 


, v 197 t 

(v) cosec (w) sec 








ab 


a 1 +b 2 

b 

„2 J .2 

a — o 
6 

■yja 2 -b' 


llJt 

^T 

^ 25 ti ^ 
k~ ' j 


(iii) cotllTt 


, .., • 31 ti 
(vh) sin 


(iv) tan 


(viii) cos - 


f 23 k \ 
V 6 ) 
25 k 



iBtfevoji 


V I ^ C*T, 

... \ln 13it 9it it . 

(i) cos h cos 1- cos 1- cos — = 0 

10 10 10 10 

.... it 5n In Un 

(ii) tan — tan — tan — tan = 1 

12 12 12 12 

. 2 JC , 2 5lt . 2 8lt . 2 9lt _ 

(in) sm — hsin 1- sin — + sin — = 2 

7 14 7 14 

... .In 13 it 5 tt . lilt . 

(i v) sin — cos cos — sin = 1 

3 6 3 6 

. . . 13n 13 .lilt Sic') , 

(v) sin cos — it -sin cos =1 

3 6 6 V 3 J 

(vi) tan0 = -« sinO CW (71, sm6 + cos9 

4 sec0+tan0 

& I : 

... 9n 5h . 3171 . 5tt 

(0 cos — + cos — + sin sin — 

4 4 36 36 

.... n 371 571 In 9 n 

(n) cot — cot — cot — cot — cot — 

20 20 20 20 20 

..... . 2 7T .7 ^7^ • 2 ^7t * 2 77T 

(in) sin — hsin hsin — + sin — 


... 7 TC 7 3n 7 571 7 771 

(iv) cos — + COS — + COS — + COS — 

8 8 8 8 

. . 7 1771 . 7 571 7 3771 7 371 

(v) sin + sin — + cos hcos — 

18 18 18 8 


bo I 0 = — *SJ * 1 nCJjlv® W : 

(i) sin 20 = 2sin0 cos0 = 

l + tan 2 0 

(zi) sin30 =3sin0 -4sin 3 0 

(iii) cos 30 = 4 cos 3 0-3 cos 0 

,. 2tan0 

(zv) tan 20 = z — 

v 7 l-tan 2 0 


(z) cota = -V3; — < a < 2it 
2 

.... 1 7t 371 

un cosa = — ; — <a < — 
2 2 2 



Scd'os WiFi's 




(hi) sina = - 



n 3 k 
— <a < — 


2 2 


(iv) cota = -1 ; jc < a < 2 jc 

I <PS : 


^mo<0 <— 

l 2 

2/\ i , o _■ 2 


(i) 2cos 0 =l + 2sin 0 
(iiY) 6sin 2 0-11 sin0 +4 = 0 


(v) 2sin 2 0 +3cos0 =3 

ysi : o<0 < 27 t) 

(i) 2sin 2 0 +3cos0 = 0 
(iii) cot 2 0 +cos ec 2 0 =3 

(v) sec 2 0 + tan 2 0 = — 

3 

(vii) 2sin;ccos x = sinx (0 <jc<2jc). 


(ii) 2sin 2 0 -3cos0 =0 


(iv) tan0 + cot0 = -= 

\3 


(ii) 4(cos 2 0 + sin0 ) = 5 
(iv) tan 2 0 + cot 2 0 = 2 

(vi) 5 cos ec 2 9 - 7 cot0 cos ecO -2 = 0 



fer ABC <4 <Mi 5 ^ei4>n t>i4i ABh^Mj 25 OT.flr. 0 = w ? 

bl<P|fi5 1 <lf5 *JCfl <PSC<1 ? 

ABC bl^in; 2(1% 5 , a(|<iR5'o D|<p|fDfi ’|f\oc < i , 1 ' t l 4 l5ltl <p\o s.c<j ? 

*T. ter ABOD ^IPT sin0 <na tan0 + sec0 = x 

iff I 



ftor o, ^c'es c<ptj ^,c®i zb i4?r ^i)«i»ih ac Wf?r ^ i 

< 2fs]1*t ^ CT, tanA + tanB + tanC + tanD = O 

*f. sec0 + cos0 = J5^®r]5 i 



